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BBenenue

1. MuHUMaNbHAs TOJNIMHA CTCHOK KOPIyca JUIs IUCTePH HU3KOTO JABICHUS OII-
penencHa B nyHkTax 6.8.2.1.17-6.8.2.1.240IIOT.

2. OKBUBaJICHTHAS TOJIIMHA MOXET OBITh YMEHBIIEHA B TOM cllydae, eciu obec-
MEeYMBAETCS 3alIUTa ILUCTEPHBI OT IOBPEXIEHUS B Pe3yibTare IMOINEPEYHOro yaapa
WM ONpoKuAbIBaHMS. B Tabmune B nyHkrte 6.8.2.1.19yka3piBaeTcss MUHMMaibHas
TOJII[MHA CTEHOK KOpIlyca /I YeThIpEX CYIIECTBYIOMIMX I'PYyNI MaTepHalioB IpH Ha-
JUYHMY 3aIIUTHl OT HOBpexaAeHHs. B Tabnune 1 ykasaHbl 4eTbIpe rpynIbl MaTepHalioB
C yKa3aHUEM COOTBETCTBYIOLIEH MUHUMaIbHON TOJIIMHBEI CTEHOK KOpITyca.

Tabauua 1
MunnMaabHasi TOJNIHHA CTEHOK KOPIyca B COOTBETCTBHM ¢ MyHKTOoM 6.8.2.1.19

Huamemp xopnyca <1,80 m >1,80 m
HepixaBeromure ayCTeHUTHBIE CTAIH 2,5Mm 3 MM
5 £ 8 Ipoune cramu 3 MM 4 MM
£z E 2

= 2 E B ATIOMUHHEBEIEC CILIABEI 4 MM 5 MM

S oo . o
= =22 Amnromunnii yucroroi 99,80% 6MM 8 MM
3. B xoxe CoBmecTtHOro comemanus Komuccum skcrneptoB MIIOT u PaGoueit

IpYHIBl 10 MEepEeBO3KaM OMAacHBIX Ipy30B Pabouas rpymnmna mo mucTepHam Ha CBOeH
BeceHHell ceccun 2011 ropa mpuHsia peuieHHe BBECTH HOBYIO TpYINNY cTanieif, a
HMEHHO — ()epPHUTHO-AyCTEHUTHBIEC HepKaBewInue crain. Kpome Toro, ObLI0 pereHo
YCTaHOBHUTH 3HAUYCHHE TOJNMIMHBI cTeHKH 3,0 MM s KOPIIYCOB JuaMeTpoM He Oolee
1,8 M u 3,5MM — mis koprycoB guamerpom Gosee 1,8 M (cm. Tabnuny 2).0tuer 06
00Cy)IeHHu comepkuTcs B nokymente INF.42.

Tabnuua 2
IonpaBku K Tadaume B nynkre 6.8.2.1.19npunsatTbie COBMeCTHBIM COBEIIAHM-
eM B bepne, 21-23mapra 2011roaa (INF. 42)

Juamemp xopnyca <1,80 m >1,80 m
Hepixaperomue aycTeHUTHBIE CTAIH 2,5MMm 3 MM
%
<
T §‘ @eppuTHO-ayCTEHUTHbIE HePsKABEIOIINE CTAIHN 3 MM 3,5mMm
=
g g IIpoune cranu 3 MM 4 MM
=
= Em
T E S AJIIOMUHHUEBBIE CIIJIABBI 4 MM 5 MM
o . .
=R E Amromununit uncroroin 99,80% 6MM 8 MM
4. B xoxe CoBmecTtHOro comemanus Komuccum skcrneptoB MIIOT u PaGoueit

TPYNIBl IO IEpeBO3KaM OMAcHBIX Ipy3oB Pabouas rpymnma mo muctepHaM Ha CBOCH
Becennedd ceccun 2011 roma obOcymmia Takke MOKa3aTEAd YIAPHOW BI3KOCTH IMPH
HHU3KUX TEMIIepaTypax, YHEpProloTIOMAaronell CIIoCOOHOCTH, YIJIWHEHUS TpH pas-
PBIBHOW Harpy3Ke W MOBEICHHE CBAPHBIX IIBOB (epPPUTHO-AYCTCHUTHBIX HEPI)KaBEIO-
IIUX CTalled 10 CPaBHEHHIO CO CTAHAAPTHBIMH ayCTCHUTHBIMH CTAJIIMH, IPU ITOM
HEKOTOPBIE BONPOCH OCTAJNCh HepemeHHBIMU. OTBETH Ha 3TH BOMPOCH MOTYT OBITH
MOJYyYEeHBl M COOTBETCTBYIOIINE TPEOOBAaHUS YIOBIECTBOPEHBI IMyTEM BBEACHHUSA JO-
MOJTHUTENbHBIX TPEOOBAHUN ¥ OTPAaHUUCHUN MO NaHHOW TPYIIE CTalCH.
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[l. TIlpennoxkenust

Hpenaoxenne 1. lonmonHuTEeIbHOE TPeOOBAHHE B OTHOILLICHUH
YAJIMHEHU S

5. YcTaHOBUB MOMOJHUTEIbHBIC TPEOOBAHUSA B OTHOIICHHH PaCUueTHOTO TeMIIepa-
TYPHOTO HMHTEpBala, yIapHOW BSI3KOCTH W YIJIHWHEHHUS (EPPUTHO-ayCTCHHUTHBIX HE-
pKaBEIOMIUX CTajel, MOKHO OyaeT AOMOJHHUTCIPHO YMEHBIIUTh TOJIIHHY IO CpaB-
HEHMIO CO 3HAYCHUSIMH, IPUBEACHHBIMHU B Tabnune 2. s nenei BBeaeHus TpedoBa-
HUsI B OTHOLICHHWH YIJIHHCHHUS Ag B pa3mepe He meHee 30%,9TO COOTBETCTBYET Tpe-
OyeMOMYy MHHHUMAaJIbHOMY YIJHHCHHUIO IS ayCTCHHTHBIX HEPKABEIOMIUX CTajeh Co-
rnmacao crangapty EN 13445Ha eMKOCTH BBICOKOTO AaBJICHHUS, IPEIIAracTCs BKIFO-
YUTH CIEAYIOMYIO CHOCKY (cM. Tabaumy 3).

Tabnuna 3

Huamemp xopnyca <1,80 m >1,80 m
0 Hepikaperomue aycTeHUTHBIE CTaIII/I\ 2,5MMm 3 MM
]
& *
w 2  @DeppUTHO-ayCTEHUTHBIE HEPIKABEIOIIHE CTAIH 3 MM 3,5uMm
2B IIpouune cranu 3 MM 4 MM
s o
E : ANIOMHHUEBBIE CILIaBbI 4 Mmm 5 MM
T =
S
S H Amomunuii yucroror 99,80% 6MM 8 MM

i Kopnyca u3 ¢peppuTHO-ayCTEHHTHBIX HEPKABEIOIIUX CTaJjleil ¢ ylJHHeHHeM As He
meHee 30% MoOryT nMeThb MEHHHMAJBHYIO TOJNIHMHY 2,5MM IpH JHaMeTpe KoOpmyca
< 1,80M nau MmuHEMaabHYI0 Toamuny 3,0 MM npu aAuamMeTrpe xkopmyca > 1,80m.

Hpensoxenne 2: J[onmoaHUTEIbHbIE TPEOOBAHUS B OTHOIIEHUH
YAApHOii BA3KOCTH U PACYETHOIO
TeMIepaTypHOI0 MHTepBaJja

6. Ipennaraercs n00aBuTh B KOHIEe pazaena 6.8.2.1.10nmononHuTenbHBIE TPEOO-
BaHUA sl PeppPUTHO-AYCTCHUTHBIX HepkaBeromux ctaiei. [Ipemnaraercs cienyro-
IUA TEKCT, OCHOBaHHBIN Ha crangapTax EN 10028-7 V3nmenus minockue cTalbHBIC
IUIsS MCIIONIb30BaHus nox JaBinenneM — Hepxkaeeromue ctanu” u EN 13445-2 Cocy-
IIbI TOJ JaBJICHUEM Oe3 OTHEBOTO mojBoja TermioThl — Yacte 2: Marepuansl”, mpu-
noxenune B.

7. B kauectBe HOBOro BTOporo ab3amna moapasaena 6.8.2.1.10npennaraercs cie-
Jylomniasi monpaBKa:

JAns ¢eppuTHO-ayCTEHUTHBIX HEP)KABEHIIUX CTAJel JOJKHBI BBINOJ-
HABLTCS IBA CJAEeAYIOIMMX 00IUX TPeOOBAHUS:

JomycTUMBI pacuyeTHbIH TeMIePATYPHBIH HHTEPBAJ A0JKEeH COCTABIATH
ot -40 °Cpno +250 °C.

Yaapuasi BA3KOCTh OCHOBHOTO MaTepHaJja, MeTajlJIa CBAPHOIO IIBAa U 30-
HBI TepMuYeckoro Biaussaus npu -40 °C nam npm HauMeHbIIeH pacueTHON TeM-
nmeparype X0J:KHA ObITH He MeHee 40 /Ik mpu HCNBITAHUAX Ha o6pa3max |SO-V.

GE.11-22992 3
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O06ocHoBanue

8. [To pesynpraTam nocineanero CoBMmecTHOro coBemaHuss Komuccun skcnepros
MIIOTI" n Paboueit rpynmsl 1o nepeBo3kaM ONACHBIX TPY30B (EPPUTHO-AYCTEHUTHBIE
Hep)KaBeIoNUe CTalu OBUIM NMPU3HAHBI B KAYECTBE OTICIbHOM I'PYNIBl MarepualioB.
bt npuHATHL npearaeMble M3MEHEHHs B TaOnuie, NPUBEJECHHONH B MYyHK-
Te 6.8.2.1.19.060cHOBaHNEM HpPEIbIAYLIETO U3MEHEHHS SBISUIMCH IOBEJCHHE KPH-
BOH 3aBHCHUMOCTH JAe(QOpManMM OT HampsDKeHUs (EeppUTHO-ayCTCHUTHBIX HeEpKa-
BEIOIIMX CTajeldl B CPaBHEHUU C ayCTCHUTHBIMHM CTAJSIMH M IHEPTONOINIOLIAONIAs
CII0COOHOCTH 00€HX I'pyNI MaTepHaios.

9. Kpome Toro, pacyeTsl TOJIIMHBI KOPIYCOB B COOTBETCTBMHM C IIyHKTa-
Mu 6.8.2.1.18u 6.8.2.1.19n0ka3anu, 4TO NpPHU MU3TOTOBICHUH KOPIYCOB IIMCTEPH U3
(eppUTHO-ayCTEHUTHBIX HEP)KABEIOIIMX CTajled JOMYCTHMBI MEHBIINE 3HAUYCHUS
TOJILMHBI, Ye€M T€, KOTOpbIE MPEeAYCMOTPEHHI B Tabnuie B nyHkre 6.8.2.1.19 Jlonosn-
HUTEJbHBIE TPEOOBaHUS, KAaK OHHM MPEACTAaBICHBI B MpeIoXKeHUs X 1 n 2 HacTosmero
JIOKyMEHTa, JOJDKHBI o0ecrneynBaTh ajeKBaTHbIe TpeOyemble moka3areian GeppuTHO-
AayCTEHHMTHBIX HEP)KaBEIOLIUX CTaleH B IeIsX 0€3011aCHOCTH.

10. TpeOyemsbiit B npemiaoxkeHun 1 mokazarenb yJuIMHeHUs As, paBHBIH HE MEHee
30%, rapaHTHpyeT, 4YTO COOTBETCTBYIOIIHME JaHHOMY IIOKa3zareyuo QeppuTHo-
ayCTEHHUTHBIE HEPI)KAaBEIOIINE CTAJM OTBEYAIOT TaK)Ke aHaJOTHMYHBIM TpeOOBaHUSIM B
OTHOLICHUH YJJIMHEHUS, IPEABIBIAEMBIM K ayCTCHUTHBIM HEP)KaBEIOLIMM CTaJISIM.

11. TIlpennaraemas B NpeIOXKEHUHN 2 MONpaBKa OyaeT rapaHTHPOBATh, YTO JOMYC-
THMBIH pacyeTHBIH TEMIIEpaTypHBIN HHTEPBAJ HE BBIXOAMT 3a IpPEIeibl, yCTAaHOBICH-
HBIE B MEXIYHAapOAHO NMPU3HAHHBIX CTAHIAPTaX Ha EMKOCTH BBHICOKOTO JIaBJICHHUS.

12. Kpowme Toro, nmpeanaraeMas B NpeUIOKEHUHN 2 MoNpaBka OyIeT rapaHTHPOBaTh
COOTBETCTBHME IIOKa3aTelel yaapHOH BI3KOCTH OCHOBHOTO MaTepuana, MeTaia
CBAapHOTO IIBa M 30HBI Tepmuueckoro BiausiHus npu -40 °C unam npu HamMeHbLIEH
pacueTHOM TeMmeparype MEeXAYHapOJHO NMPU3HAHHBIM CTaHIAapTaM Ha €MKOCTU BHI-
COKOTO J1aBJlI€HUS.

13. B xozxe nociexHero coBemaHusi Paboueit rpynnel ynapHas BS3KOCTh (heppuT-
HO-ayCTEHUTHBIX HEPXKABEIOIIUX CTalell paccMaTpUBalach B KaueCTBE CEpPbE3HOIl
npobiemsl. B mpunoxenun 1 npuBoauTcs HomojdHUTENbHAs MHGopmanus ol ymap-
HOH BSI3KOCTH B 1I€JIOM U 00 y#aapHOH BA3KOCTH (EPPUTHO-ayCTEHUTHBIX HEP)KaBEIO-
IIKUX CTaJled B YaCTHOCTH, a TAaK)Ke 00 yIHapHOH BA3KOCTU CBAPHBIX IIBOB.

14. B npunoxxeHu” 2 NPUBOAMTCS NONOJHUTENbHas MH(POPMALUsI O CBapUBaeMo-
cTH (PEeppUTHO-ayCTCHUTHBIX HEPXKABCIOUIUX CTaJIeH, TaK KaKk BOIPOC O CBAPUBAEMO-
cTu obcyxaancs B Xo/€ MoclieqHero copenianus Padoueit rpynimsl.

15. Bo3moxHOCTB [[aﬂbHeﬁHIeFO YMCHBIICHUA TOJJIIUWHBI KOpIlyca H, cCJieJOBa-
TCJIBbHO, COOCTBEHHOTO Beca Kopnyca NUCTCPHbI, B KOHECYHOM CUCTEC, OKAXCT IMOJOXKHU-
TCJIBHOC BO3,HCI710TBI/I€ Ha COKpallCHUue BI)I6p0COB U IMOBBIMICHUC 3KOJIOTMYHOCTH IIC-
PEBO30OK B IUCTCPHAX.

GE.11-22992
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Annex 1

GE.11-22992

English only
Impact toughness of Stainless Steels
General
1. The toughness of the different types of staimleteels shows considerable

variation, ranging from excellent toughness attathperatures for austenitic steels to
the relatively brittle behaviour of martensitic st& Toughness is dependent on tem-
perature and generally improves with increasinggerature.

2. One measure of toughness is the impact toughnessthe toughness meas-
ured on rapid loading. Figure 1 shows categoriestafnless steel at temperatures
from -200 °C to +100 °C. It is apparent from theguie 1 that there is a fundamental
difference at low temperatures between austent@dénkess steels on the one hand
and martensitic, ferritic and austenitic-ferritimimless steels on the other.

3. Martensitic, ferritic and austenitic-ferriticashless steels are characterised by
a transition in toughness, from tough to brittldhbeiour. Transition in toughness oc-
curs at a certain temperature, the transition teatpee.

4, For ferritic steel the transition temperatureremases with increasing carbon
and nitrogen content. Even though carbon and nénommcrease toughness, a high
content facilitates brittleness of the materialhigher temperatures. As the austen-
itic-ferritic stainless steels contain 40 to 60 Ustenite, they are generally a little
tougher than the ferritic stainless steels. Yeg¢, higher the ferrite content, the higher
the transition temperature, i.e. more brittle babax.

5. Martensitic stainless steels have transition terapaes around or slightly be-
low room temperature, while those for ferritic aadstenitic-ferritic stainless steels
are in the range 0 to -50 °C, with ferritic steglghe upper part of this range.

6. Austenitic stainless steels do not exhibit agtoness transition as do the other
stainless steel types, but have excellent toughaesdl temperatures, although the
toughness decreases slightly with decreasing teatpes.
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Figure 1
Categories of stainless steels at temperatures fros00 °C to + 100 °C
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Impact toughness of welds

7. Impact toughness is commonly tested by a Chafpgst in order to determine

the suitability of a material for use at differet@mperatures. It is common to test
both the base material and the weld, sometimes tieoheat affected zone, HAZ.

The impact toughness of austenitic stainless giemdes welded with standard fillers
and welding methods is very high, even down to ey (cryogenic) temperatures.

Most common austenitic stainless steels can be dsa¢h to -196 °C without any

special measures and some grades, like EN 1.42lbe used down to -270 °C.

8. The ferritic and martensitic grades, on the othand, become brittle and
show low impact toughness values in the base nadtaren reaching temperatures
of -20 °C to -40 °C. In the weld, the toughness rbayeven lower, depending on the
welding method. Increased toughness in the weldbmachieved by using a nickel-
based filler metal that makes the weld metal mouetite, but the properties of the
HAZ might still be poor. Ferritic and martensiticagles are not at all suitable for
cryogenic applications.

6 GE.11-22992
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Figure 2

Typical impact toughness vs. temperatures for basend weld metal
(From Outokumpu Welding Handbook, Ed. 1, 2010)
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9. The austenitic-ferritic stainless steels hawggtiness somewhere between aus-

tenitic and ferritic steels. The austenitic-feribase material is more ductile than the
ferritic and martensitic grades and they are dactibwn to about -100 °C, but the
welds in this type of steel set the temperaturatlifihe welding method used must
give the proper level of toughness depending onrdguirements of the construc-

tion. If there are high requirements on toughnessub-zero temperatures, TIG
welding gives the best results.

10. In Figure 2, the influence of welding on thepimet toughness is shown for a
standard austenitic grade that is very little afiéeic by the welding and a duplex

grade where the weld has pronounced effect ondhghness of welded structures at
low temperatures.

11. Itis advisable to contact the material supplitaen welding austenitic-ferritic
stainless steels with high requirements on toughmsub-zero temperatures.
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Annex 2 English only
Welding of Austenitic-Ferritic Stainless Steels

General characteristics

1. Austenitic-ferritic stainless steels combine wmaxi the best properties of aus-
tenitic and ferritic stainless steels. They aredibaweldable and the weldability is
better than that of ferritic stainless steels, bat as good as the austenitic stainless
steels. They can be joined with most welding methoaded for austenitic stainless
steels. For optimum weldment properties, howevhg welding parameters may
have to be modified. Austenitic-ferritic stainlesteels are designed to have ap-
proximately equal amounts of ferrite and austemitehe solution annealed condi-
tion. The welding process involves thermal cycleattcan change the phase balance
to a more ferritic one in both the weld metal artjagent areas of the base metal.
This may in some cases have a detrimental effeat@dment properties.

2. The typical level of heat input used for austenrierritic stainless steels is
0.5-2.5 kdJ/mm. For lower and high alloyed austeriérritic stainless steels the lev-
els is however somewhat lower and more narrow (02kJ/mm). Austenitic-ferritic
stainless steels commonly solidify with a fully fiéic structure with austenite nu-
cleation and growth during cooling. Rapid coolimgrh high temperatures may still
result in high ferrite levels in the weld metal andjacent base metal. Therefore
filler metals are specially designed with higheckel contents to produce a phase
balance similar to that of the base material.

3. The general approach, if optimum weldment prtiperare required, is to use
designed fillers and a joint design that allows tise of filler. All austenitic-ferritic
stainless steel fillers are over-alloyed with resp® nickel to ensure good austenite
formation. Modern austenitic-ferritic stainlessedtealso contain sufficient nitrogen
to improve the austenite reformation in the HAZ. Wwver, extremely high cooling
rates (e.g. low heat input with thick gauges) ctilh iesult in an almost completely
ferritic structure in the welds and this shoulddwided. If designed fillers are used,
typical ferrite levels in the weld metal will be Z5%. The ferrite level in the HAZ
will be somewhat higher, 55-70%.

4, Autogenous welding (e.g. TIG without filler, issance and laser welding)
will result in high ferrite levels, typically 60-85 dependent on cooling rate. For
such welds, subsequent annealing will restore thesp balance in the weldment. Ni-
trogen addition to the shielding gas is used withogenous welding in order to pre-
serve the corrosion resistance and strength ofwtekl. If subsequent annealing is
not possible, TIG-welding must — for most caseg nade with a filler.

5. Exposure of austenitic-ferritic stainless stesl§00-900 °C can precipitate in-
termetallic phases, which impair toughness andasion resistance. This has to be
considered when welding of high-alloyed austenférritic stainless steel grades, in
particular with multipass welding. For standard dadn austenitic-ferritic stainless
steels this is seldom an issue.

6. Austenitic-ferritic stainless steels may showvés penetration and fluidity
than standard austenitic steels (1.4304/1.4404 ¥/ RL6-series) during welding.
This can result in lower welding speeds for autdamaiG and plasma arc welding.
To improve penetration and fluidity, addition oflien or hydrogen to the argon
shielding gas is commonly used. The reduced petietravill require the joint angle

8 GE.11-22992
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to be somewhat wider (+10°) and the land to be wnahan for austenitic steels.
Due to high strength of the parent material, thekséashould be somewhat longer
compared to standard austenitic gracdezs(mm).

7. Weld defects that can occur with austeniticiterrstainless steels are often a
result of too high welding speed (cracking), toaroa joints (porosity, slag inclu-
sions) or too high heat input (reduced ductilitigxcessively thick weld beads may
cause porosity due to entrapped nitrogen from tdmselmetal.

8. Austenitic-ferritic stainless steels are lesscaptible to hot cracking than aus-
tenitic steels with primary austenitic solidificati. The risk of hydrogen cracking is
also low provided that the austenite formationhe weld area is sufficient. As with
all types of stainless steel weldments, the praeserof austenitic-ferritic stainless
steel welds differ to some extent from those of blase material.

9. To counteract possible nitrogen loss in the weletal when TIG or plasma
welded, some percent of nitrogen addition to theelsing gas is often used. This
will improve pitting corrosion resistance, ductitand strength. Backing/purging
gases containing nitrogen (e.g. 90% NL0% H,) are also beneficial for the corro-
sion resistance of TIG and plasma welds.

10. The lower fluidity and arc stability in MAG waihg compared to standard
austenitic steels can be solved by adopting a ptdsknique and the use of special
shielding gases containing Ar + He +/00,. For this welding method, addition of
nitrogen to the shielding gas may cause porosity strould be avoided. When weld-
ing with SAW, the flux should be of basic type tcsre sufficient impact strength.

11. When austenitic-ferritic stainless steels amdded to carbon steels, a filler
metal should be chosen with sufficient alloying temt to produce an austenitic-
ferritic or austenitic weld. The filler can be ofigenitic-ferritic stainless steel type
or of austenitic 23Cr13Ni2Mo type. In most casestanitic-ferritic stainless steel
fillers are used to provide sufficient strength.

12.  When joining different austenitic-ferritic stdéss steel grades, the filler that
is designed for the higher alloyed grade shouldibed.

13. Joining austenitic-ferritic stainless steelsatgstenitic, super austenitic steels
and nickel based alloys is also possible. When imgldhigh strength steels to steels
with lower yield strength, filler giving at leass digh yield strength as the strongest
steel should be chosen. Otherwise there is a hsk the strength level in the weld
metal is exceeded and fracture may occur in thelwedtal at tensile or bend testing.

14. Certain fillers as they are typically used Td6/MIG welding are presented in
Table 1. The selection of the right filler materid¢pends on welding method and
grade, as well as environment (for instance lowgdermture or very corrosive envi-
ronments).

GE.11-22992 9
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Table 1

Fillers used for TIG/MIG welding of some common autenitic-ferritic stainless steels.
Grade EN 10028-7 Filler(s) EN 1SO 14343

1.4362 23 7 NLor 229 3 NL
1.4462 22 9 3 NL
1.4501 2594 NL
1.4410 259 4 NL
1.4162 237 NLor2293NL

" Not yet in EN 10028-7. EAM-process to be readsimdu2011.

Welding of austenitic-ferritic stainless steel,tandard grades, 1.4362 and 1.4462

15. The most widely used austenitic-ferritic stabd steel today is 1.4462. The
best results can be obtained with the use of desidfillers. Both grades can be
welded with high productivity methods (kg/h). Fozdvy gauge thickness, the use of
heat input up to 3 kJ/mm can often be used withoytairing weld metal properties.

Less alloyed, “Lean” austenitic-ferritic stainles steel grade(s) like 1.4162

16. This steel is one of the lowest alloyed steelthis group. Members of this
group can be TIG welded with or, in certain caseghout filler material. The high
strength of the parent material means that theofiggler and/or nitrogen addition in
the shielding gas when TIG welded may be necessary.

If high impact strength is required at sub-zero pematures, slag-forming welding
methods giving a large degree of fusion of pareetah(low Ni-content) should be
avoided. This is for example the case when SAWaisied out with high input giv-
ing a high degree of fusion.

A typically used heat input interval for this steisl 0.3-1.5 kJ/mm. The level is
strongly dependent of welding method and matehalkness.

High alloyed austenitic-ferritic stainless steefjrades like 1.4501 and 1.4410

17. These highly alloyed grades are more pronenterinetallic precipitation in

the weld metal. For this reason the heat input Ehbe below 1-1.5 kJ/mm and the
interpass temperature should not exceed +100 °@elfling is done from only one
side and the root side will be exposed to corrosneglia, it is important to make the
root thick and following beads thin with low heatput. This minimizes the amount
of detrimental sigma phase in the root. For SAWe thire should not exceed
@2.4 mm to facilitate low heat input welding.

Ref: Outokumpu Welding Handbook, pages 88-90.
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